electrostatic potentials between the bulk and the charged defective supercells was corrected using the Freysoldt scheme 13 using a dielectric constant of 24. 4 As the hydrostatic pressure distorts the perovskite lattices and forms inequivalent sites for iodides, we randomly choose dierent iodide sites to calculate the defect formation energy and charge-transition levels.
S2. Optimized structure of FAPbI 3
The optimized FAPbI 3 structure shows a tetragonal distortion with elongation of the c-axis by ≈ 0.17 Å compared to the a and b lattice parameters. This distorted structure shows a higher stability by 0.23 eV/formula unit compared to the high-symmetry cubic phase (Pm3m space group). This is in good agreement with neutron diraction experiments, which report large-amplitude displacements of atoms forming a distorted local geometry for FAPbI 3 .
5,6
Such a tetragonally distorted structure has also been found to be higher in stability than the high-symmetry cubic phase for inorganic CsPbI 3 perovskites. 
S3. Calculation of reorientational relaxation time
To explore the cation dynamics, we examine the vector reorientation function of FA + in FAPbI 3 under dierent pressures. This formulates the autocorrelation of the molecular vector (n), as the normalized sum over the scalar product between the molecular vector at a particular time t and the same vector at t + t, considering all initial times t . 8 The autocorrelation function can be written as,
where n is the molecular vector of interest, N is the normalization factor and T is the total simulation time of the trajectory.
Due to the non-exponential decay of the present autocorrelation functions, we t these with stretched exponential functions,
We nd the best t of the autocorrelation function in FAPbI 3 under 0 and 1. Recently, a very similar approach has been successfully used to explore lead halide perovskite systems.
9,10 Note that, signicant dierence in Pb-I-Pb angles between computationally calculated with experimental data are due to the octahedral tilting based phase transition considered in the experiment. Spatially averaged absorption spectra under 2 GPa pressure, with and without V I . With V I defect at this high pressure, the low energy peak at 1 eV appears which indicates the presence of mid-gap states. As discussed in the main text, Section 3.5, this mid-gap state generates due to Pb-Pb dimer formation under high pressure.
